International Journal of Engineering Innovation & R esearch

Volume 5, Issue 6, ISSN: 2277 — 5668

Micro-Level Analysis of Farmers’ Perception of
Climate Change and Variability and Its Implication for
Farm Level Adoption of Adaptation Strategies in
Gezegofa District, Gamo Gofa Zone, Southern Ethiopi

Tesfaye Samuel Saguye
Department of Disaster Risk Management and Sustaims/elopment, Institute of Cooperatives and Dgwelent Studies, Ambo
University. Email addresgiezegofa@gmail.coyrMobile phone; +251-910-127-46Mailing address: 19, Ambo University

Abstract — For farmers to decide whether or not to adopt a
particular climate change and variability measure b cushion
themselves against the potential livelihood lossethey must
first perceive that climate change has actually ocgred.
Thus, perception is a necessary prerequisite for stanable
implementation of micro-level adaption strategiesLack of
sufficient knowledge and specific context based @ence on
climate changes and its impact on agricultural prodction is
an impediment to long term sustainable agriculturein most
developing countries, including Ethiopia. The main ptpose
of this study was to examine factors determining th
smallholder farmers’ perception of climate change ad
variability. The study was conducted in three distiict agro-
ecologies in Geze Gofa Woreda in Gamo Gofa zoneugiwern
Ethiopia.  This study employed both qualitative and
guantitative methods of data collection. Primary déa were
collected by using semi-structured questionnaire suey,
Focus Group Discussion (FGDs) and key informant
interviews. Multi stage sampling procedure followedo select
sample kebeles and the total sample size of the djuwas 222
households. Logistic regression model was used totiemte
factors that influence the perception of climate cange and
variability in the area. The results indicated that about
88.73% of farmers believe that temperature in the itrict
had become warmer and over 90% were of the opiniothat
rainfall amount, distribution timing had changed, resulting
in increased frequency of drought. Though the majaty of
the responders perceived climate change 62.56 pentef the
total respondents responded affirmatively that they had
opted at least one adaptation method while the renmang
37.5 percent had not adapted any strategy. This callimply
that though perception is a prerequisite for adop®n of
adaptation decisions, it is not cure-all alone. Fmnm the
findings of the binary logistic analyses, the localSocio-
economic, institutional and agro-ecological and the
information on weather and climate were significant in
determining the likelihood of a good perception ofclimate
change and variability .To enhance rural farmers’ avareness
and adoption of climate change adaptation technigque more
focus should therefore be given to socio-economidafm
experience, education and training, weather related
information household size, wealth, land ownershipfactors
as suggested by model results. So, effective comraation,
active community involvement and considering socicultural
factors such as religious practices and rituals céd be areas
of policy implication of the study.

Keywords — Climate Change, Perception, Climate Change
Adaptation, Smallholder Farmers.

|. INTRODUCTION

1.1. Background

The Intergovernmental Panel on Climate Change (IPCC
2007) defines climate change as statistically S§icpmt
variations in climate that persisted for an extehderiod,
typically decades or longer. It includes shifts time
frequency and magnitude of sporadic weather evasts
well as the slow continuous rise in global mearfasg
temperature. Climate change is probably the masipbex
and challenging environmental problem facing thelavo
today. Africa is one of the most vulnerable contiiseto
climate change and climate variability where theation
is aggravated by the interaction of multiple stesss
occurring at various levels, and low adaptive cépac
(Boko et al.,2007).The agriculture sector is the backbone
of the economies of most of the developing world,
employing about 60 percent of the workforce and
contributing an average of 30% gross domestic produ
(GDP) in sub-Saharan Africa (World Bank, 2011). Muc
of the population in developing world depends on
agriculture, particularly rain-fed smallholder agidture,
but at the same time widespread abject povertyemsnd
people vulnerable to climatic stress (Livingsten al.,
2011). Climate change with expected long-term cbarig
rainfall patterns and shifting temperature zoneg ar
expected to have significant negative effects on
agriculture, food and water security and economivth
in Africa; and increased frequency and intensity of
droughts and floods is expected to negatively affec
agricultural production and food security (DFID,020.
For instance, the recurrent droughts in many Africa
countries have demonstrated the effects of climate
variability on food resources (Stantwef al., 2011). The
Continent is particularly vulnerable because of its
ecological fragility, abject poverty, institutional
weaknesses and political instability, now aggradaby
climate change (Dixoret al, 2001; Livingstonet al,
2011).

Smallholder farmers are disproportionately affected
with over 1.5 billion people worldwide living in
smallholder households in rural areas where their
livelihoods depend on agricultural activities (WbBank,
2008). Agriculture is the main source of livelihofmt 1.3
billion smallholder farmers worldwide (World Bank,
2008) and is highly vulnerable to climate change,
particularly in the Tropics (Salingest al., 2005).While
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there is no universally-accepted definition of ‘dimalder  Ethiopia’s economy, contributing 42% of the GDP and
farmers’ (Morton, 2007), most cultivate small areafs supporting 85% of employment (FDRE, 2011).
land (usually less than 10 ha, often less than)2 dise Agricultural production in Ethiopia is dominated bmall-
family labor, and depend on their farms as theiinmascale subsistence farmers, and is mainly rain-fads
source of both food security and income generatiomghly exposed to climate variability and extremes.
(Cornish, 1998; Nagayets, 2005). It is estimatedt thAccording to the World Bank (2006), current raihfal
smallholder farmers represent 85% of the worldisng variability already costs the Ethiopian economy 38%4s
and provide more than 80% of the food consumedhén t growth potential. Climate change is likely to warghis
developing world (IFAD, 2013). They also occupy aalready distressing situation. The major predidtepacts
significant portion of the world’s farmland rangifigpm of climate change on Ethiopia's agriculture include
62% in Africa to 85% in Asia (FAO, 2014). What haps frequent droughts and dry spells, shortened growing
to smallholder farmers in the future — as the clamaseason, and increased incidence of pests and e$seas
changes — will therefore have significant sociabromic (NMA, 2007). Climate variability and climate change
and environmental consequences globally. Across tlhikely are significant contributing factors in thiod
world, smallholder farmers are considered to beecurity challenges Ethiopia currently experierams will
disproportionately vulnerable to climate changeamse experience going forward. Its geographical locatéord
changes in temperature, rainfall and the frequeocy topography, plus a low adaptive capacity, make the
intensity of extreme weather events directly affdeir country highly vulnerable to the adverse impacts of
crop and animal productivity as well as their hdudd’'s climate change. Ethiopia has experienced at leiast f
food security, income and well-being. While in somenajor national droughts since 1980, along with @da
cases, climate change may increase the productdfity number of localized droughts (World Bank, 2008)e3é
certain crops (e.g., Rosenzwagal., 2002; Tubiello and cycles of drought create poverty traps for many
Fischer, 2007; Fuhrer and Gregory, 2014; Schultd arhouseholds, constantly consuming their effortsuibdoup
Jones, 2010), a growing number of studies showttleat assets and increase income. About half of all rural
productivity of many crops (e.g., maize, rice, $ungn, households in the country experienced at leastrogjer
cassava) and livestock that smallholder farmers idrought from 1999 to 2004 (Dercon, 2009.
developing countries raise are expected to befgignily The country has a complex climate system, in aaluliti
reduced in the coming decades due to increasedtelimto socioeconomic challenges, such as endemic povert
variability and climate change, among other factdtsere limited access to capital and global markets, estesy
is therefore an urgent need to identify approadies degradation, complex disasters, and conflicts.
strengthen the adaptive capacity of smallholderd amccordingly, the effect of climate change on Eth&g
enhance their ability to respond to climate change. economy will likely be a function of both the maero
Most smallholder farmers, especially in developinggconomy and sector-specific vulnerability. The pras
countries, have limited capacity to adapt to clenatgovernment of Ethiopia has given top priority tdsth
change, given their low education levels, low inepm sector and has taken steps to increase its preducti
limited land areas, and poor access to technicitasce, Analysis of historical climate data show an inceeds
market and credits, and often chronic dependence arean annual temperature by 1.3°C between 1960 and
external support (Morton, 2007; Harvey al, 2014). In 2006, translating into an average rate of 0.28°C pe
addition, in many regions, smallholder farmers fasm decade. The annual minimum temperature increased by
marginal lands (e.g., steep hillside slopes, pails ©or about 0.37°C every decade between 1951 and 2006
areas prone to flooding or water scarcity) andtlaeeefore (McSweeney et al 2008). In contrast, precipitation
highly vulnerable to the impacts of extreme weatheiemained fairly stable when averaged over the cgunt
events that can cause landslides, flooding, draugint (Schneider et al 2008). Similarly, no statistically
other problems. Moreover, many smallholders imignificant trend in mean annual rainfall was oledrin
developing countries live in highly remote areathidw- any season from 1960-2006 (NMA, 2006, McSweeney et
quality infrastructure that further hampers thaicess to al. 2008). However, the spatial and temporal vilitgtof
markets, financial assistance, disaster reliefhrimal precipitation is high, thus large-scale trends dat n
assistance or government support (Haregl.,2014). As necessarily reflect local conditions. Projectindoirthe
a result, although many smallholder farmers havenbefuture, most global climate models indicate sonwdase
facing adverse climatic events and, in most caaki;d in rainfall in both dry and wet seasons in Ethio(NeMA,
corresponding action (Altieri and Koohafkan, 2008pst  2006).
are ill-prepared for the challenge of adapting ke t Studies with more detailed regional climate models
increased frequency and/or intensity of extremenate (RCM), however, indicate that the sign of expected
events that are expected with climate change. rainfall change is uncertain over Ethiopia and Bddtan
Climate change is a major development challenge toghlands, and the general consensus is that Hainfa
Ethiopia. Climate change is expected to have seriowvariability is likely to increase. With regard to
environmental, economic, and social impacts ondpih, temperature, IPCC's mid-range emission scenarialtes
particularly on rural farmers whose livelihoods deg show that compared to the 1961-1990 average mean
largely on the environmental resources and rainfalhnnual temperature across Ethiopia will increase by
Agriculture, primarily small-scale, is the backbowé between 0.9 and 1.1°C by the year 2030, and frahtdl.
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2.1°C by the year 2050. The temperature across tHetrimental to the agriculture sector; but with @tdtion,
country could rise by between 0.5 and 3.6°C by 208@uinerability can largely be reduced (Easterliag al
(NMA, 2006). The increasing temperature combinethwi 1993; Rosenzweig and Parry 1994; Smith 1996;
rainfall variability will have serious consequences Mendelsohn 1998; Smit and Skinner, 2002).Adaptation
ecosystems, economic sectors and communities dfmate change requires that farmers first noticat the
Ethiopia. Ethiopia‘'s National Meteorological Agencyclimate has changed, and then identify useful adimpis
(NMA) identifies drought and flood as the major &ais and implement them (Maddison 2006). For farmers to
in the future as well, with potential negative imfgmon decide whether or not to adopt a particular measore
agriculture and food security (FDRE, 2011). A studyushion themselves against the potential livelihlmsdes,
based on the Ricardian method predicts that anoréase they must first perceive that climate change hasadly
in temperature could result in reduction of the nesenue occurred. The perception model should be considered
per hectare by US$177.62 in summer and US$464.71 adaptation research in order to analyze appropriate
winter seasons (Deressa, 2007). adaptation measures stimulated by climate vartgbili
The likely impacts of climate change on thesince the literature on the subject also maketedrchat
vulnerability of agricultural systems need to bettdre perception is a necessary prerequisite for adaptd8mit
understood, so that the resilience to current dbmaet al. 1996).A better understanding of farmer perceptions
variability as well as the risk associated withdenterm regarding long-term climatic changes, current aatagni
climate change can be gauged and appropriate actioneasures and their determinants will be important t
taken to increase or restore resilience where it iaform policy for future successful adaptation dfet
threatened or lost (Thorntost al., 2008. Understanding agricultural sector. Therefore to enhance policyanls
the nature of climate change impacts, key vulnéditi@si tackling the challenges that climate change poses t
and indigenous adaptive responses at local legatsthe farmers, it is important to have full understandiof
national institutional responses are important fofarmers’ perception on climate change, potential
developing appropriate adaptation strategies atnwamity adaptation measures, and factors affecting adaptdt
and farm levels. Nevertheless, there is limitedeaesh climate change (Fosu-Mensahal, 2010).
evidence as to whether or not climate change iseperd Some researchers have done on climate relategsigsu
as a major problem or even a reality by the Etlsinpi Ethiopia but most of them are focused on the fasnudr
communities, particularly by the poor and most eusible Nile Basin as a case study (Deressal, 2010; Rengleet
farmers in the rural areas. Similarly, local adesti al., 2009; Hassan et al., 2008 and Yes=tdl, 2008).Their
responses to climate variability and change arewwt findings are interesting to make policy interventiat
documented. Droughts and floods are common pher@memicro level especially for the farmers who are &mio
in Ethiopia, occurring every 3 to 5 years (WorldnRa the socio economic and climatic condition of Niladsh.
2006). The country has experienced at least fivgpma Discussions of adaptation practices and barriers to
national droughts since the 1980s (World Bank 2006adoption need to be informed by empirical data from
along with dozens of local droughts (World Bank 200 farmers from specific socio-economic, socio-cultura
In particular, there is increased incidence o#gro-ecological, biophysical and related contexts.
meteorological drought episodes, famines and cématAdaptation practices in agriculture are generallgation-
sensitive human and crop diseases in the northighteind  specific; hence, it is crucial to understand fasher
and southern lowland regions of Ethiopia (World Ban perceptions about the risks they face from spesificio-
2009; Oxfam International 2010; UN-ISDR, 2010). Ineconomic, socio-cultural, institutional, and agomlegical
many areas of Ethiopia, the frequency of droughmd a contexts. One size fits all recommendation is imappate
floods has increased over the years, resultingogs lof given difference in contexts.
lives and livelihoods (NMA, 2007, Oxfam Internatadn  Despite Geze Gofé/oredahighly vulnerable to climate
2010). Climate change is expected to exacerbate thkange and variability micro-level studies at therf-level
problem of rainfall variability, and associated uight and on how rural smallholder farmers perceive thesengba
flood disasters (NMA, 2006). To cushion themselveand how they are responding to the effects of aging
against the potential livelihood losses, smallhofdemers climate are limited. Place-based perceptions amth-fa
need to recognize the changes already taking jraiteir level coping strategies of resource-constraineanéas
climate and undertake appropriate investments fsvarwere not documented well. As to the knowledgehef t
adaptation. Adaptation to the adverse consequeantesresearcher, no earlier study was conducted on ithth@
climate change could be viewed from two distincknowledge and perception, and determinants of fe¥'me
perspectives; i) the awareness of the risks of atém perception of climate change and its adaptatiomtegies
change and their capacity to adapt to climate ohangl of smallholder farmers in this study area. Hence,
ilhow adaptation can be carefully planned andonsidering this knowledge gap, the researcher dvoul
implemented to avoid the possibility of mal-adaiptat( study on the local level of smallholder farmerstqeption
FAO, 2007). of climate change and variability in Geze G&#reda
1.2. Statement of the Problem Hence, the general objective of the study was tlyar
Adaptation is widely recognized as a vital compdra#n the determinants of smallholder farmers’ perceptadn
any policy response to climate change. Studies shaw climate change and variability. The specific objex of
without adaptation, climate change is generalljhe study is to: (i) explore micro/farm —level clite
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change adaptation strategies; (i) analyze factorsThe dual dependency on cereals and perennial/root
constraining smallholder farmers’ adoption of cltma crops offers some insurance against at least medeain
change and variability adaptation strategies anyl t6 failure, since maize is more susceptible than eitbet
analyze determinant factors of perception the droller crops or enset to long breaks between showers rand/o
farmers’ in the study area. But is not the intemtof this overall moisture deficit. Lack of grazing lands aodder
study to verify farmers’ perceptions with availableaffect oxen production, so that only the better affd
historical annual temperature and precipitatioradadm middle wealth group households who own all the plow
weather station of the Meteorological Agency anking oxen are able to till the land efficiently, whilsthers have
comparison between Perceptions of Changes in Glimab wait their turn to borrow teams of oxen. Evenm fo

and Meteorological Stations’ Recorded Data. middle and better off households, the high pridasputs,
especially chemical fertilizers and improved semdipled
Il. M ETHODOLOGY with a lack of agricultural credit facilities, limi
agricultural productivity. In the last five yeafepd aid for
2.1. Description of the study Area poorer people has been a regular feature. Enset as

The study was conducted in tieze Gofa Woreda perennial offers a store c_>f food, but it is a stareich
which is one of the 15 districts located in GamofaGo t@kes 4 or more years to fill: when trees are oet part of
Zone, Southern Ethiopia. The administrative cerger the store is evidently lost for as many years &kiés for a
Geze Gofa district, Bulki town, is located at ataiice of 'ePlacement to grow. In an area of such frequent fo
251 kilometers from the Zonal capital, Arba Minebwn, ~ Sress, there is a high tendency for people toeyoid the
and 517 kilometers south west of Addis Ababa thgitan 10ng-term sustainability of the standBhse stems
city of Ethiopia. Part of the Gamo Gofa Zoieze Gofa 2.2. Sampling Design
is bordered on the south by Oyda woreda , on th&t we The Study was conducted July to September 2015.This
by Basketo Specia| woreda, on the northwest by Meda Study is based on a cross-sectional household )Sm
woreda, and on the east by Demba Gofa woreda . It fom mixed crops and livestock farmers. To exantime
located approximately between coordinate 10033'66” farm-level perceptions of climate change and assedi
10050'24” North latitude and 37042'36” to 370582 adaptation strategies in Geze G#ftoreda the selection
East longitude. Topographically, the area lies e t of study area took into account three distinct edéht
altitudes range of 690m to 3196m.a.s.l. As a reshe Agroecological Zones (AEZs). The study employed
area is characterized by three distinct agro-eccabg Multistage sampling procedure. Geze GWfareda was
zones-Highland Begd, Midland (Voina Dega), and purposively selecteadt first. TheWoredawas .purposely
Lowland (Kola), according to the traditional classificationselected because of the magnitude of climate change
system, which mainly relies on altitude and tempeea related problem observed and personal acquaintaitbe
for classification. the study area. Also the Zonal weather related rtepo

The area is highly food insecure due to a comhinanf  Shows that almost alWoredasin the zone experiencing
factors: high population density, small landholdintpw ~climate variability and changes. Secondly Sti@beles
soil fertility and land degradation and rainfallwere identified and stratified into three based tbair
irregularities. The main food crops are maize, erseeet agroecology, accordingly orleebelefrom highland agro-
potatoes, taro, teff, and yams. Enset and rootsceop an €cology(Degd), one kebelesrom midland{Voina Dega)
important hedge against losses of the less drowgigtant and one kebele from lowland agro-ecology(Kola) and
maize; but need forces the poorer majority of hbakis total of threeKebeles( namelyGorpha, Fane and Tsila
to cut their enset before it matures, forfeitingd 23f Were purposely selected to represent Highland (Dega
potential food from the plant. Although all wealjhoups Midland(Woina Dega), and Lowland Kolla) agro-
sell some crops, none makes as much as half OfahanCOIOgical zones reSpeCtiVEly. List of total housdds of
earnings from this. Better-off and middle groupmgaost the four selected Kebeles were obtained from distri
of their cash from livestock and butter sales, sthiasual agricultural office and sampling frame of &lébeleswere
work is main source of cash for the poor. Theretae Organized. Finally, 222 sample respondents were
(bimodal-belg and meher) distinct rainy seasons: théandomly drawn from sampling frame using simple
smaller one is théelg from March to May. The main random sampling based on probability proportioral t
rains are in theneherseason from July to September. Théize. The purpose of analysis in relation to agriegical
maize cycle straddles both seasons, whilst tedf $horter differentiation is to investigate how farmers liginn
cycle crop dependingnly on themeher and therefore different agro-ecologies perceive, and adapt ckmat
offers an important ‘second chance’ for those wha ¢ change and how different agro-ecologies are aftebte
grow it when thebelg season fails. Sweet potatoes are §limate change and variability.
particularly important crop, because two harvestsyear 2.3. Data Collection Techniques and Tools Adopted
practiced, with the principal one in the dry seasin  The study used both quantitative and qualitatiyes$yof
November-January; but the second, smaller harveskb data as well as primary and secondary data sources.
the annual ‘hunger’ period in May-June. The stdpteds Primary data collection tools employed discussddvbe
are in order of amount consumed: maize, enset, tsweeSemi-structured Questionnair€he data were collected
potatoes, taro, teff and yams. by means of a semi-structured household questicenai

survey which was pre-tested with 10 farm househaoids
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Gorpha while the main survey was carried out betwee Focus Group Discussion (FGDsfour Focus Group
June to August 2015 A semi- structured questioenaas Discussions (FGDs) were conducted to double chkeek t
used to gather information on socioeconomisurvey data.
characteristics, crop and domestic livestock mamesge, Key Informant Interview Key informants were drawn
land tenure, detail of farm inputs and outputs,eascto from Woreda Agricultural and Rural Development odfi
various institutional services, current and pashds of Aged community members and village religious leader
climate change, current adaptation measures ukeéarta Secondary Data: review of secondary data was also
and limitations to adaptation. Prior to the study, conducted Secondary data were collected using dacgn
pretesting of the questionnaire was performed toidav data collection checklist from district agricultumaffice,
missing any important information. Fifteen enumerst district information desk, district health officgurnals,
who have experience in data collection, know tlemand Books, CSA, NMA records published and unpublished
communities languages were recruited and trainedrie documents and other reports.
day by researcher. The enumerators received figiding 2.4. Method of Data Analysis
about the study objectives and farm household su@e Farmers’ perception of climate change is consider®d
information on respondents’ knowledge, questiongybb an aggregated awareness about the trend of trewfob
causes of climate change, perceived changes ot ande five climatic parameters (rainfall, temperature, sei)
offset of seasons, duration of seasons, coldnesees$s, drought and the end of the rainy season) genefabed
frequency of droughts and floods. Questions wesenéd the historical climate records of the research .aiedhe
in a way that allowed respondents to compare ciomdit survey, farmers were asked to evaluate the temperat
in the recent past (less than 5 years) and long g0 and precipitation trends of the area over the tiast to
(time from their teenagehood). The period of teehagd three decades. Descriptive  statistics and logistic
was used because farmers could more easily relatech regression analysis were the main analytical tephes
specification of time compared to using numbershsa€ used in this study. Qualitative analysis of infotimi from
20-30 years ago. focus group discussions and key informant intergiésva
Respondents were asked if they had experienced agontinuous process starting during data collectidth
change or not in the onset and offset of seasmwe sheir  identification of major themes and ending with asdepth
teenagehood. If respondents had experienced amgeha description of the results. In accordance to Newa@1)
they were asked to state whether the onset of soseadata from focus groups and key informants was
came early or delayed in the recent past as comigara summarized according to key themes and illustrdtgd
long time ago. Bryman (2008) emphasizes the impo&a direct quotes, recounting particularly relevant evignces
of ensuring trustworthiness, that the responses aadd views of smallholder farmers, essential for
findings are believable, in social research. Theesf authenticity of findings
respondents were asked to state months for the anse 2.4.1. Empirical Model

offset of respective seasons in the recent pastaalothg [ ogistic regression is a widely applied statistitzil to
time ago to allow cross-checking of responses. Wes study farmers’ perception conservation technologies
also useful in calculating the durations of seasonte (Shiferaw, 1998; Neupaneet al, 2002). Logistic
recent past and long time ago in order to deterrame regression allows predicting a discrete outcommfeoset
perceived changes in duration. For perceptionhahges of variables that may be continuous, discrete, and
in coldness, hotness, droughts and floods, farmen® dichotomous or a combination of them. The dependent
asked to state if conditions had increased, deedeas ygariable, (i.e., perception of soil and water cowaton
remained the same since their teenagehood as cedhfwar practices) is dichotomous discrete variable that is
the recent past. Farmers were also asked to lisesaof generated from the questionnaire survey as a binary
climate change, positive and negative effects ohale response, and the independent variables are a rmigfu
change that they have experienced and responsgs t@crete and continuous. Following the methodssetitby
have undertaken. For the information on behaviogpera (2003) and Mekuria (2005), the logistic regien

(adoption of conservation agriculture in this casemodel characterizing perception of the sample Hoalss
respondents were asked to state if they had amyuager s specified as:

conservation agriculture. This study relied on farsh  p. - (s + %) = 1
. R i (a + X))

recall of climate and weather changes. This impases
limitation in this study as it could have been idifft for . i o .
most farmers to remember past events. Howeveru$be Wherei denotes théth observation in the Sample; Piis
of multiple methods of data collection, local nanws the probability that an individual will make a cairt
seasons when collecting data, local time frameé ssc choice given Xi; e is the base of natural logarghand
teenagehood, climatic events that can easily WRPProximately equal to 2.718; Xiis a vector of ganous;
remembered such as droughts and floods due to th¥@fiablesu andp are parameters of the modgl, p2......,
severe impact on livelihood and food security helje Pk are the coefficients associated with each expiepa

1+ e'fﬂ + fX1)

addressing the limitation variables X1, X2, ..., Xn. The above function can be
rewritten as:
bg(]%g):ﬂo +BX B X+ A B X Equation (2)
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Wherei denote thé™ observation in the sample aRil  of training programs attended on climate changeeviiee
is the predicted probability of farmers’ perceptishich is independent variables. Perception involves clasgifin
coded as a dummy variable with the value of 1 when of respondents into two categories namely; perceive
farmer has a good perception of the climate chamgke0 otherwise. The identification of perception levelsiset in
otherwise (1 Pi). S0 is the intercept term, arfl, 52, and the questionnaire, where by a respondent’s level of
pk are the coefficients associated with each explaypatoperception from his/her explanation of the change
variable X1, X, andX.The term Pi /1-Pi) indicates the happening in terms of rainfall levels and varidbijli
odds ratio. The coefficients in the logistic regies were temperature change, wind direction and others were
estimated using the maximum likelihood estimatiomivided into perceived or not perceived. When idahg
method into the model, two important variables; rainfalhda
2.4.2. Dependent and Independent Variable temperature was considered, in which case farméis w

A. The dependent variablécarmers’ perception of have correctly perceived the direction of change fo
climate change- Whether a farmer has or has neepexd  temperature and rainfall were given 1 and theGebt the
climate change.Farmers’' perception as a dependenanalysis of factors determining farmer’s perceptievel
variable was used as a dummy variable representedd bto climate change, it was hypothesized that, farm
when a respondent gave the right answers on tigetesm  experience, gender, education, age of head of the
changes for all the following five climatic paramet household, involvement in non-farm incomes, expgsar
rainfall, temperature, onset, drought frequency end of any awareness creating meetings on climate isswesss
the rainy season and 0 when one of the five answass to early warning information, frequency of extemsio
wrong (see section 2.4). Since farmers’ perceptibn contact, participation in different local institotis and
climate change is a categorical variable with kinaragro ecological settings significantly influence eth
outcomes, the binomial logistic regression was icemed ~awareness of farmers regarding climate change
appropriate for analyzing these data (Train, 2@®@ene,
2002; 2012). In the area of adaptation studiesndas’ [1l. R ESULTS AND DISCUSSION
perception of climate change is typically based tba

perception of average change of rainfall and teatpee 3.1, Socio-Economic and Demographic Attributes of
which are the main climatic parameters used iniptesv the Sample Respondents

studies. The questions always pertain to the lengit ¢ majority (56.76%) of the respondents in theveyr
change and are placed into several categories &8chyere male-headed households (Table 1).
perceived increase, perceived decrease, and h@gehhn

the data analyses of whether farmers perceivedatm Tapje 1. Household headship characteristics oStmaple
change or not, the binary model was used (Brgtal,

) Respondents
2013), but the probit model was deployed as weiré3sa Household head Percentage Of
et al, 2008, Gbetibouo, 2009). In the current research Respondents (N=222)
addition to rainfall and temperature, onset of they Female Headed Household 43.24 %( 96)
season, end of the rainy season and drought or euafib Vale headed households 56.76 %( 126)

days without rain were used to analyze farmers
perception

B. Independent Variable: The explanatory variables
includes of the study were: age, sex, educatiaval] HH
size, extension services, market distances, ifdgaisage,
technology (improved seed), agro-ecology, ownersiip
radio, farm experience, number of rural instituson
membership held, number of non-farm enterprise
indigenous early warning systems practices, forma
weather forecasts and related early warning, andbeu

Majority of the household heads who attended thetmo
number of years in school were found in Tsila (fgears)
compared with one year for Aykina. The most expwgel
farmers in terms of average number of years of ifagm
within their localities were also in Aykina (apprmately
30 years), compared with Tsila (Table 2). The ayera
household sizes were six, and eight and six forp&or
tykina and Tsila kebeles respectively.

Table 2: Means of the different household charésties of the sample respondents (n=222)

Household characteristics Name ofkebeles

Gorpa Aykina | Tsila
Age of the household head 45 47 43.72
Years spent in school by the household head 3 1 4
Farming experience of the household head 27 30 25
Current family size 6 8 6
Farm size 0.5 0.65 0.56
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3.2.  Smallholder Farmers’ Perception and
Knowledge of Climate Change and Variability Most of the interviewed farmers perceived prectjpta
Households were asked about their perceptions 6Ranges, amount of rainfall and/or distribution, the
temperature volume, heat intensity and rainfall anmp Study area over the last 30 years. Substantiabptage of
distribution and patterns and extreme events clafrgad respondents (85.6 %) perceived the change in theuaim
in the last two to three decades. 197 farmers @8o7of Of rainfall. Out of 85.6 % respondent who perceitkd
the 222 farmers that were interviewed) perceived s#hange in rainfall amount, 83.64 % of the respotsiésit
“‘increase” in temperature volume, 2.75 %(6) of decrease in the amount of rainfall, and the reimgi
respondents perceived a “decrease” in temperatufe34 % respondents oppositely felt an increasehin t
Vo|ume’ 5.74 %(13) of respondents perceived “nmgha amount of rainfa"; on the contrary, 3.02 % of the
in temperature volume, 2.78 %( 6) respondents tegor respondents noticed no change in the amount ofatgin
they don't know about change volume. On the otfaerdh 3% of the respondents did not give enough atteretmout
87.64 %( 195) of the respondents felt an increaseent the trend of the rainfall volume. The result aledicated
intensity; 1.75 %( 4) of the respondents perceiwed that the majority of the respondents (89.6 %) matia
decrease in heat intensity; 8.76(19) % of the nedpnts change in the timing of rains, specifically, 90.68
claimed no change in heat intensity; 1.85 %( 4)thef observed shorter rainy seasons, and 5.65% observed

respondents reported they don’t know about tempezat €xtended rainy seasons; 3.67% of the respondents
change (Table3). observed no change in the rainy season.

Table 3: Households’ Perceptions of Changes infRthiand Temperature over the Last 20-30 Years

Households’ Precipitation Temperature

Perception (Counts of Rainfall Amount Temperature Volume

households (%)
that....

Heat Intensity

Perceived an increase 1.25 88.73 87.64
Perceived a decrease 85.6 2.75 1.75
Perceived no change 5.2 5.74 8.76
Did not know 7.95 2.78 1.85
Total(n) 222 222 222

Temperature and rainfall are the two climatic Malea falls in small amount but at the expected time spakad
that influence farming the most in the study arba. over the period of planting, it is a good seasarfdomer
farming, the amount of rainfall is important and da
indicator of long term changes in the climate syste The farmers were also asked about whether they
However, of more importance to farmers is the pattd perceive that climate is changing and if so, to tio@nthe
the rainfall. If the rain falls in the right amouad then it most important changes they perceived. The most
ceases for a long period before the next rainJdhg dry important changes they noticed and ranked as dirst
spell can be devastating to farmers. If howeverrlie summarized in table 4

Table 4. Farmers’ beliefs about the likely respaiesmore extreme weather due to climate change
Most important indicator factors farmers’ perceived Percentage of respondent (n=222)
Rains have become more erratic 58
Rains starts late and ends early 65
Extremes in temperatures 62.6
Long dry spells during the season 55
Rains do not come when they normally used to 72
Prolonged/extended winter season 5.4
Short winter seasons 2.7
Too much rain 1.3
Rainfall distribution within seasons now poor 1

Note: A multi response frame was used. Hence, tataht The study area has normally two rainy seasons (B#o
is more than the number of respondents rain season) in long past. The onset of the fieshyr
Among the other important indicators, overwhelmingeason was perceived by farmers to be later nowsatian
majority of farmers’ 72% replied that rains do rmmme before (Table 5). Conversely, the first season iration
when it normally used to; 65% replied that rairddiite was also mentioned to be earlier. In the long phstfirst
onset and early termination; and the 62.57% replisd rainy season onsets from early March and proloags t
extreme temperature, longer periods of droughtrande Early May and the second rainy season onsets feden |
floods were noticed largely. July and prolongs to early September. But now #nmérs
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reported that heavy rains fell within one month,sthoat season (59.4%), the hot season (56.5%) and thg rain
middle of April for the first rainy season and gaflugust season (80.5%). Similar trend was observed on tiseto
for the second rainy season and the distributiod haf seasons (Table 1). Most farmers felt that thiayra
become more unpredictable and erratic in both cddes season started later and stopped earlier in tlenteast as
farmers noted that in the past, rainfall distribotbver the compared to a long time ago. The results showifaish
season was even (hormal) and they could managkato pthe timing of seasons. However, a Chi-Squa® fest
their agricultural activities properly and effeely, showed no significant association between smaléirold
knowing when to expect significant dry and wet Epel farmers’ perceptions of changes on the onset
Most farmers experienced changes in the onseteofald

Table 5. Smallholder farmers’ Perceptions of changehe onset and offset of seasons

Perception Cold Season Hot season Rain season
Onset Offset Onset Offset Onset Offset
(n=222) | (n=222) (n=222) (n=222) (n=222 (n=222)
Comes Early (%) 37 17.6 12.67 16.4 8.7 81.4
Delays (%) 23 45.6 48.25 47.8 80.6 6.6
No change (%) 40 36.8 39.08 35.8 10.7 12

The survey result also corroborates with key infantn  3.3. Perceptions of changes in duration of seasons,
interview and FGD report. A farmer in his early 70gemperature, droughts and floods
explained that: Farmers who perceived an increase in the durafitimeo
“...in the long past when | was teenager , condueivé hot season were more than those who did not. Most
normal rains used to onset early in the montiMafch, ftarmers perceived no change in the duration ofcibie
but nowadays, the rainy season starts at the Mid@il  season but reduction in the rainy season dura@wass
and ceases early May, and this is now confusinméas, checking with paired t-test of changes in duratioh
rains are now very unpredictable. There were cleat seasons from farmers’ responses shows significant
differences and ConSiStency in trends and pattmr’l:he Changes in both hot season and rainy season |r|"gcat
seasons when we were young but nowadays therelate aconsistency in smallholder farmers’ responses and
of disturbances, it gets cold when it is not supdo® and perceptions (Table 5 and 6).Farmers mentioned that
gets hot when it wants, rains are no conducive @add generally in the year, the number of hot days hateased
for agricultural activities. Seasons are very caifig to  (Table 2), but it had reduced during the rainy emas
us nowadays...” periods. Farmer reported that temperatures (>30fb)lze
number of hot days (>50%) have increased. There was
generally an association between the changes in
temperature (hot, cool days and months) and thebeum
of cool days was mentioned to have decreased araong
significantly lower proportion of farmers.

Table 6. Smallholder farmers’ Perceptions of changeluration of seasons, coldness, hotness, di@agh floods

Perception Duration of seasons Temperature | Extemmpts

Cold Hot Rainy | Coldness Hotness(n=222) Drought Floods

(n=222) | (n=222) | (n=222)| (n=222) (n=222 (n=222)
Increased 23.6 37.7 2.2 22.2 58.4 64.5 54.6
Decreased (%) 34.5 28.6 78..0 54.6 24.2 7.33 6.7
No change (%) | 41.8 33.7 19.8 23.2 17.4 27.3 37.8
Don’t know 0 0 0 0 0 0.87 0.9
Chi-Square 1.23" 1.04* 1.89" 0.97¢ 1.68" 8.94 8.67
2)*

Note: s =stands for significant and ns: for noh#igant

Table 7. Smallholder farmers’ Perception of charigeke mean durations of seasons in months (n=222)

Cold season (n=466) | Hot season (n=463) | Rainy sg@asal50)
Recent Past 3.89+1.32 4.34+1.24 5.17+£1.13
Long Past 3.80+1.29 3.36+£1.16 6.63+0.89
T-Value -0.52° 8.26 -21.21

Note: s =stands for significant and ns: for noh#igant
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3.3. Micro-level Adaptation Measures Adopted
Farmers in the Face of Changing Climate

In a rural community where agricultural activity tise
dominant means of living, adaptive capacity brinbgs
ability of a farming system to adjust to climateange
(including climate variability and extremes), to deoate
potential damages, to take advantage of opporésitir
to cope with the consequences. In community’s tife
ultimate goal of an adaptation measure is to irs@dae
capacity of a farming system to survive externalckls or
change. The assessment of farm-level adaptatiategtes
is important to provide information that can be dide
formulate policies that enhance adaptation as & ftwo
managing a variety of risks associated with clincitange
in agriculture. When asked if these farmers hacetiaten

bsesponded affirmatively that they had opted attleme
adaptation method while the remaining 42.75 perbenit
not adapted any strategy (Table 8). The figuresemied
in table 8 clearly suggest that crop diversificatis the
strategy opted by the highest percentage of resudsd
Involving in off-farm activities, on the contrarliad been
opted by the least number of farmers. Even thoulginge
number of farmers interviewed noticed changesimate
as mentioned above, the results show that almagb%2
did not undertake any remedial actions. The majarit
farmers use crop diversification practices suchmieed
cropping and crop rotation (62.56%). About 60.8%the
respondents use improved crop varietiee. ( early
maturing varieties), while 58.25% adopted change of
planting date.

any adaptation methods in response to the perceived

changes in climate, 74.6 percent of the total redpots

Table 8. Micro-level Adaptation strategies Adopiedesponse to climate change and variability (%)

Micro/ farm level Adaptation Strategies Adopted iasponse tq Percentage of farmers

climate change and variability
1 Crop Diversification 62.56
2 Plant Short-seasoned/early maturing crop vasetie 58.25
3 Changing planting dates 61.75
4 Engage in off-farm jobs 8
5 Use irrigation and Water Harvesting 10.6
6 Use drought resistant varieties 23.87
7 Started Planting Trees as Hedge 17
8 Reduced Livestock Animals 25.7
9 Improved Food Storage Facility 18.5
10 Shift from cereal crops to root crops or theewersa 74.6
11 Planting trees around and within crops 54.5
12 Use Disease tolerant 42.56
13 Dietary change 22.75
14 Change cropping locations (altitude) 33.33
15 Not any adaptation measure adopted 42.75

Total

Note: A multi response frame was used. Hence, tataht is more than the number of respondents

4.4. Farmers’ Perceived Constraints to Adaptation tthe dominant adaptation method that farmers would

Climate Change

The adaptation section of this paper explicitlyicatied
that the farming community had tried to countertet
impact of climate change and variability by empiayi
local adaptation strategies. However, farmers’ @gsed
adaptation measures were not the same with theeadtap

measures they actually employed, for lack of acdess insgrance _ _
resourcesagricultural technologies and inputs (78%),

information, knowledge, productive
institutional arrangements, infrastructure, andceofactors
which are described below. In the absence of caimss;
more farmers would opt for irrigation. Thus, irrigen is

ideally want to use to respond to observed clinchtnge
but currently they are constrained by circumstances
Results on barriers to taking up adaptation options
indicated that lack of knowledge and informatioB5.65
%),lack of access to timely weather forecast
information(80.2) lack of access to micro-financeda
service(78%%),lack and high cost of
market
problem (69.8%), water scarcity (67.6%) and ladk o
extension service (67.8%) (Table9)

Table 9. Factors constraining adoption of adaptadteategies in the study area (n=222)

Perceived constraints to adoption of adaptaticatesgies Response in percentage
Lack of knowledge and information 72.86

Lack of access to timely weather forecast infororati 80.2

Lack of access to water resources(e.g. dams) 67.6

Lack of access to microfinance and insurance sesvic 78

Limited access to agricultural extension services 69.89

Poor market information 78

High cost of agricultural inputs 77.6

Note: A multi response frame was applied. Henda) tmunt is more than the number of the resporsdent
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3.5. Determinants of Smallholder Farmersterms of improving farmer’s perception of futureaoges.
Perception of Climate Change and Variability From this, it is apparent that investment on impraent

It is interesting to know which types of farmersar ©f the ways in which early warning information
||ke|y to recognize the climate Change - an impwiasue dissimilates and improvement in the education leskel
to understand for practicing adaptation strategies.this household head would yield a better result in teohs
study, temperature increase and rainfall decrease amproving the understanding of the prevailing clena
considered as the two measures of perceptiondddrgify ~ change.
the correlates of farmers’ perception of changelimate, ~ Further, the econometric model also revealed that
the dependent variable is a binary variable the¢gahe among household characteristics, sex, level of it
value 1 if the head of household perceives thapeeature and farming experience positively and significant
is increasing or rainfall is decreasing from lasenty influenced perception to climate change. Farming
years and the value 0 otherwise. Farmers Shouﬂrb'we household heads with education and more farming
changes in the climate trend s to respond effdgtiveexperience are more likely to perceive changediimate
through adaptation practices. It is through adaptathat than those with less farming experience and less
they can minimize adverse effects of climate chaimge €ducation. The point that education and farming
their agricultural production in particular anddlihoods €xperience have significant association with petfoap
in general. The sustainability of implementation ofmplies the capability of experienced and educéechers
adaptation strategies also depend upon the righefpe 0 better access information about climate change
perception, knowledge and commitment of the smédko compared to those with less experience and educatio
farmers’ themselves. However, ability of farmingStudies show that with more experience and edugatio
households to perceive climate change is affectgd Barmers develop knowledge and skill that may héakent
diverse socio-economic, demographic, biophysicall arfense risks better (Maddison, 2007; Deressd 2011).
institutional factors. Tablel0 below presents thgidtic On the other hand, the model output has shown that
regression coefficient together with marginal effeafter Vvariables like distance from the market was negéativ
the dependent variable (perception) was regressedset 'elated to the perception of climate change thongh
of exp|anat0|’y variables that have been discussé@”ﬂd as such Significant. This is due the fact tha more
beforehand. Those factors had significant infleeon @ farmer is distant from output market and inputkeg
farmers’ perception to climate change in Geze Gofte less likely he or she can have more contacts fo
Woreda. The others can be seen from the tablehign tinformation sharing. Market places are usually fiece
section the factors associated with the perceptimat Where rural household exchange information regaraih
climate is Changing by Samp|e respondents aﬁ@atters of the agricultural activities as well azcis-
investigated. The results displayed in Table lg€low €conomic issues. Market places in the study lopadice
showed the following. very few, where some of the farmers were requied t

The model outputs from regression indicated thastmotravel more than half a day to reach market plaEesm
of the independent variables have significantlyuieficed the above Table 5, it is apparent that a unit iseein the
the smallholder farmers’ perception of climate amad distance of farmers from a market will lead to acréase
variability. Variables that positively and signdictly N probability of not perceiving by significant lev
influenced the perception of the farmers aboutcienge ~Similarly, the male headed households have beited lof
in climate conditions over years include accesErtning Perception to climate change as compared to female
programs & campaign on climate change and envirommeheaded households, this is may be because of thenhe
conservation and sustainable utilization issusswedge ©Of @ family in accessing information which indicate
of indigenous early warning information, accessirtely differential access of gender to climate changermétion
weather forecasts and early warning informatiorioiral ~ issues. This result is in line with the argumerst tale-
languages, increased frequency of contact witrcatyral headed households are often considered to be fketg |
extension agents, educational level of househodditemd t0 get information about new technologies, climated
age of the household head. In this regard, inangagie take risky businesses than female-headed households
exposure of a farmer to awareness meeting on aimdfAsefa and Berhanu, 2008).
change issues and natural disasters plays posileein

Table 10: Logistic regression result for perceptidsoil conservation practices

Dependent variable: Perception Coefficient Std. Error
Independent Variables

Gender of household head 1.24%* 0.625
Age of household head -0.321* 0.2565
Farm size 0.255** 0.125
Farm experience 1.57* 0.650
Access to credit service 0.32* 0.202
Distance from market -0.321* 0.325
Family size 1.34* 0.721
Access and Ownership of audiovisual Medias 0.24 0.570
Membership in CBOs and other social groups 0.259*** 0.089
Extension workers visit/contact 0.257* 0.096
Livestock ownership 0.23 0.1652
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Previous exposure to climate extreme events 0.268*** 0.098
Agro-ecology: Lowland 1.327%* 0.205
Midland 0.054 0.087
Highland 0.011 0.033
Involving in off-farm and non- farming 0.77 0.351
Access to irrigation and water harvesting schemes 1.43* 0.680
Access to Training programs & campaign on CC 0.37* 0.227
Access to formal weather forecasting’s 1.037* 0.602
Access to indigenous early warning system 0.111* 0.0069
Annual household income 0.90* 0.5532

Model Chi-square 1@R6

Log likelihood funeti 98.165
Nagelkerke (R2) ®80
Number of obseruati222

wrx kk % = significant at 1%, 5% and 10% probabil ity level respectively

V. CONCLUSIONS AND PoLicY |MPLICATIONS agricultural staff need to be properly trained assburced
to collect, collate, and disseminate accurate vegath

The study explores the detail empirical picture ofnformation and early warnings timely and widely.
farmers’ perception of climate change in Geze Gofa Also, the government should boost the capacity of
Woreda. The smallholder farmers’ in Geze Gwéfareda Scientists and agricultural staff to develop andnpte
have exhibited a higher level of perception of afen appropriate and effective technologies to help &Em
change and variability. According to the findingstbe @adapt to climate change. In addition, the prevgiliigh
Study, |arge number of farmers has good percemm cost of farm inpUtS and lack of credit facilitieqda
about the changing temperature volume and heatsitye subsidies require the government to ensure that
rainfall amount, distribution, onset and offset remsed agricultural loans with flexible terms are madeikae to
frequency and intensity of weather and climaticrenie farmers to boost their capacity to adapt to thenghey
events and others. The high level of perception was climate.
result of access to awareness raising campaignomes  Results find that farmers of Geze Gofa especidibse
NGOs, educated family members and extension warkeMith assets, access to credit, extension services a
access to indigenous early warning informationmiar's ~ greater participation in groups and more exposed to
location in terms of agro-ecology, closeness toketar Climate change shocks; are already perceived timaate
educational level, and age of household heads. Tdea IS changing. Participation in social groups is isatérly
major shift in agro-ecological conditions i.e., theea is important in enhancing their perceptions of climettange
becoming hotter and drier. However, the way farmeMhich should be encouraged by government with
perceived the changes in climate significantly esri appropriate policy intake. Government policies sticoe
across agro_eco|ogieS’ farming experience, gerﬂm, initiated to improve household access to extensamices
educational level Although overwhelming majority of and access to credit and information, which would
farmers appears to be well aware of climate Chafm’ improve and diverSify farmers’ knOWledge of climate
seem to actively undertake adaptaton measures &pange and perception and thereby to improve their
counteract climate change. Indeed, almost 42 %ndid adaptation  strategies. Improving opportunities  for
undertake any remedial actions. This can imply getion ~households to generate off-farm income could prewad
is a necessary ingredient for adoption of adaptatidurther strategy in response to negative shocks.
strategies, but not the only panacea for the proble The understanding of how farmers perceive climiste r

With  properly specific  evidence-based po"Cy,is valuable to other stakeholders such as extersgprice,
smallholder farmers can adjust to climate change aroviders and climate information providers asai @ssist
improve their crop production_ To do thisy C”matmnge in tailor-making their services to suit the farmeanseds
policies need to factor in farmers’ understandirighe and support them to better cope and adapt withatém
risks they face and potentia] adaptations to Cﬁarmmange_ Varlablllty The results in the Study indicate tHatmers
The perception that climate change is also caused Bave a biased estimation of poor seasons, probably
traditional  ancestral curses implies that sci#stand because human behavior attaches higher significemce
development experts should consider the cultural arfegative events, and this could have a significale in
traditional beliefs of farmers when designing adéipn farm decision-making and farm investments. Farmers’
practices_ As such, a bottom-up approach must éd ts perceptions of climate Varlablllty are important ds
ensure that farmers’ beliefs and understanding are determines the process of how to provide relevant
crucial part of the design and dissemination ofpéation ~Meteorological services. The study reveals thaméas
practices. may also be more concerned about within seasofahain

Farmers’ access to timely weather information alsyariability, than pan-seasonal variation which se¢mbe
needs to be prioritized to help farmers in theduction the major factor constraining semiarid agricultur,
decision-making processes (e.g., selection of atiapt finding also documented by
Options)' The Eth|op|an meteoro|ogica| agency and Enhanced communication of climate-related inforpmati

could be an option to assist in adaptation strategind
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timely decision-making by farmers. The use of the
seasonal climate forecasts could help farmers a?&]
stakeholders plan forward and make informed, snstdé

as well as economically meaningfek anteagricultural
management decisions. Government of Ethiopia could
play an important role in creating a favorable ppli (13]
environment that promotes dissemination of seasong
climate forecast information and improved extension
service provision so that agricultural management
practices are enhanced for improved productivitnc®

o . i . 15
within season rainfall is also one of the majorljems, [13]
and the amount of rainfall cannot be influencedsnth

technologies that enhance water use efficiencydcaldo (18]

be one of the major areas of research and develuthne
should be integrated into the semi-arid maize fasme
existing strategies to adapt to climate variabilapd
ultimately change Climate change communication
provides an avenue through which perceptions aures
users can be integrated in climate change adaptatio
projects. This would facilitate exchange of climatenge
information between smallholder farmers on one hemd

donors and conservation agriculture project impletees (18]
on the other. It would also provide additional @i
information that would enable farmers relate to
conservation agriculture as an adaptation strategy. [19]
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